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of this mean value appears to be due to causes external to tlie
earth.

471.] We do not yet know enough of the.form of the ex-
pansion of the solar and lunar parts of the variations of V
to determine by this method whether any part of these variations
arises from magnetic force acting from without. It is certain,
however, as the calculations of MM. Stoney and Chambers have
shewn, that the principal part of these variations cannot arise
from any direct magnetic action of the sun or moon, supposing
these bodies to be magnetic *.

472.] The principal changes in the magnetic force to which
attention has been directed are as follows.

I.    The more Regular Variations.

(1)  The Solar variations, depending on the hour of the day
and the time of the year.

(2)  The Lunar variations, depending on the moon's hour angle
and on her other elements of position.

(3)  These variations  do not repeat themselves in different
years, but seem to be subject to a variation of longer period
of about eleven years.

(4)  Besides this, there is a secular alteration in the state of
the  earth's magnetism,  which has been going on ever since
magnetic observations have been made, and is producing changes
of the magnetic elements of far greater magnitude than any
of the variations of small period.

II.   The Disturbances.

473.] Besides the more regular changes, the magnetic elements
are subject to sudden disturbances of greater or less amount.
It is found that these disturbances are more powerful and
frequent at one time than at another, and that at times of great
disturbance the laws of the regular variations are masked, though

* Professor Hornstein of Prague has discovered a periodic change in the magnetic
elements, the period of which is 26-33 days, almost exactly equal to that of the
synodic revolution of the sun, as deduced from the observation of sun-spots near his
equator. This method of discovering the time of rotation of the unseen solid body of
the sun by its eflfects on the magnetic needle is the first instalment of the repayment
by Magnetism of its debt to Astronomy. Anzeiger der 7c. AJcad., Wien; June 15,
1871. SeeProo. &&, Nov. 16, 1871.second, 7 for the third, and 9 for the fourth. All these
